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- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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6) IE Claim(s) 1^20 is/are rejected. 

7) D Claim(s) is/are objected to. 
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Application Papers 
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10) 13 The drawing(s) filed on 04 September 2003 is/are: a)E3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Objections 

1 . Claims 4 and 15 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim (claim 3). 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claims 4 and 15 
are depended on claim 3. In claim 3, the applicants claim that the hydrogen containing 
ambient is proved at a pressure of "about 1 mtorr to about 10 mtorr ". However, in claim 
4 and 15, applicants try to broaden the pressure value by claiming "a pressure of about 

1 mtorr to about 100 mtorr ". Once applicants narrow the range to 1-10 mtorr, applicants 
cannot broaden range by reciting a new range of 1 -1 00 mtorr. 

Double Patenting 

2. Applicant is advised that should claim 4 be found allowable, claim 1 5 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

3. Applicant is advised that should claim 5 be found allowable, claim 16 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
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cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

4. Applicant is advised that should claim 6 be found allowable, claim 17 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof for the same 
reason as discussed above. 

5. Applicant is advised that should claim 7 be found allowable, claim 1 8 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof for the same 
reason as discussed above. 

6. Applicant is advised that should claim 8 be found allowable, claim 1 9 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof for the same 

■ 

reason as discussed above. 

7. Applicant is advised that should claim 10 be found allowable, claim 20 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof for the same 
reason as discussed above. 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

9. Claim 3-5, 14-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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In claim 3, 5, 14 and 16, it is unclear from the claim whether the percentage (1 %- 
20%, or 3%-10%) is in volume percentage, weight percentage, mole percentage, or 
other different concentration unit percentage. 

Claims 4 and 15 are indefinite because they depend on indefinite claim 3. 

Claim Rejections - 35 USC § 102 

1 0. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

11. Claims 1, 3-12, 14-20 are rejected under 35 U.S.C. 102(e) as being anticipated 
by anticipated by Pan et al. (US 2004/0023485 A1) 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Respect to claim 1 , Pan discloses a method for forming a copper damascene 
feature comprising the step of: 
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providing a semiconductor process wafer comprising at least one via opening 
(30) formed extended through the thickness of at least one dielectric layer (26) and an 
overlying trench line (32) opening encompassing the at least one via opening (30) to 
forming a dual damascene opening (Fig 2A-2B, paragraphs 0029-0030); 

etching through an etch stop layer (24) at the via opening (30) bottom portion to 
expose an underlying copper area (21 B) (Fig 2A, paragraph 0029); 

carrying out an sub-atmosphere degas process with simultaneously heating of 
the process wafer in a hydrogen containing ambient (paragraph 0032); 

carrying out an in-situ sputter clean process (paragraph 0035-0036); 

forming a barrier layer (34) in-situ to line the dual damascene (paragraph 0037). 

Respect to independent claim 12, Pan further disclose that the wafer comprises 
at least one via opening (30) formed extended through the thickness of at least one 

* 

inorganic low-k dielectric layer insulating (26) and an overlying trench line (32) opening 
encompassing the at least one via opening (30) to forming a dual damascene opening 
(Fig 2A, paragraph 0027). 

Respect to claims 3-4, 14-15 Pan discloses the hydrogen containing ambient is 
provided at a pressure of about 1-100 mtorr (paragraph 0032). . Pan does not explicitly 
disclose the concentration of hydrogen in percentage. However, Pan clearly discloses 
the ratio of inert gas to hydrogen is about 5:1 to 20:1 with respect to total volume. Any 
person would be able to convert the volume ratio to percentage as following: 

Ratio of inert gas to hydrogen 5:1 

vol% of hydrogen = 1/(1+5) *1 00 % = 16.66 vol.% 
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Ratio of inert gas to hydrogen 20:1 

vol% of hydrogen = 1/(1+20) *100 % = 4.76 vol.%. 

From the calculation above, the examiner interprets that Pan implicitly teaches to 
use 4.76 vol% to 16.66 vol.% of hydrogen (within applicant's range of 1-20%). The 
limitation of claims 5 and 16 has been discussed above. 

Respect to claims 6-8, 17-19 Pan discloses the degas process is carried out at a 
temperature of 275-325 °C for 60 seconds to 1 80 seconds (paragraph 0032, read on 
applicants' range). Respect to claim 9-1 0, and 20 Pan discloses the barrier layer (34) 
comprises tantalum nitride (TaN, paragraph 0037). Respect to claim 1 1 , Pan discloses 
the sputter clean process comprises hydrogen gas (paragraph 0035-0036) 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

14. Claims 1-2, 6-13, 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US 6,767,788) in view of Rozbicki et al. (US 6,554,914). 

Respect to claim 1 , Kim (788) discloses a method for forming a copper 
damascene feature comprising the step of: 

providing a semiconductor process wafer (1 1 ) comprising at least one via 
opening (19 and/or 24) formed extended through the thickness of at least one dielectric 
layer (12 and/or 15) and an overlying trench line opening encompassing the at least one 
via opening (19 and/or 24) to forming a dual damascene opening (Fig 1B, 1 D, col. 3 
lines 50-67); 

etching through an etch stop layer (14) at the via opening (24) bottom portion to 
expose an underlying copper area (13) (Fig 1 D); 

carrying out an sub-atmosphere degas process (col. 6 lines 41-43); 

carrying out an in-situ sputter clean process (col. 6 lines 43-46); 

forming a barrier layer (25) in-situ to line the dual damascene (col. 6 lines 46-60, 
Fig 1 E). 

Kim (788) fails to disclose that the degas process is performed by simultaneous 
heating the wafer in a hydrogen ambient. However, Kim (788) clearly teaches to 
perform a degas process. In a damascene process, Rozbicki teaches to perform degas 

♦ 

process by heating the wafer in hydrogen ambient (col. 5 lines 40-49, col. 8 lines 59- 
60). It would have been obvious to one having ordinary skill in the art, at the time of 
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invention, to modify Kim (788) in view of Rozbicki by heating the wafer with hydrogen 
ambient during the degas process because this technique will help to remove unwanted 
materials on the surface. 

Respect to claim 12, Kim (788) discloses the insulating layer is an inorganic low- 
k dielectric (e.g. silicon dioxide, col. 4 lines 48-51). Respect to claims 2 and 13, Kim 
(788) further discloses: forming a copper seed layer in-situ to line the dual damascene 
opening; carrying out an electrochemical copper deposition (e.g. electroplated Cu) 
process to fill the dual damascene opening with a copper layer (26), carrying out a CMP 
process to remove the copper layer and the barrier layer above the trench (col. 6 line 55 
to col. 7 line 3, Fig 1 E-1 F). Respect to claims 6-8, 17-19, Rozbicki teaches the degas 
process is carried out at 350 °C for 40 seconds (col. 8 lines 59-60, within applicants' 
range). Respect to claims 9-10 and 20, Kim (788) discloses the barrier layer (25) is 
selected from the group consisting of Ta, TiN, TaN, TaSiN, and TiSiN (col. 6 lines 46- 
50). Respect to claim 1 1 , Kim discloses the sputter-clean process comprises hydrogen 
gas (col. 6 lines 43-45). 

15. Claims 3-5, 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (788) in view of Rozbicki as applied to claim 1 above, and further in view of 
Kim (US 2004/0127002). 

t 

Respect to claims 3-5 and 14-16, Kim (788) and Rozbicki fail to disclose the 
specific concentration of hydrogen gas and the pressure. However, Rozbicki clearly 
teaches to use hydrogen gas to remove unwanted material. In a damascene, Kim 
('002) teaches to remove unwanted material by using hydrogen and argon (inert gas) at 
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a pressure of 1 .5-3 mTorr (paragraph 0010, 0026, within applicant's range). Kim ('002) 
further discloses to use 2-1 5 seem H 2 and 4-30 seem argon. It is obvious to choose a 
specific gas flow rate within Kim ('002) suggested range. For example, any person 
having ordinary skill in the art would be able to calculate the volume percentage of 
hydrogen gas base on individual flow rate of 2 seem H 2 and 30 seem argon as follow: 

Volume % of hydrogen = 2 seem /( 2 seem + 30 seem) * 1 00% = 6.25 vol% 
(Note: within applicant's range of 1%-20% or 3%-10%). 

It would have been obvious to one having ordinary skill in the art, at the time of 
invention, to modify Kim (788) and Rozbicki in view of Kim ('002) by using hydrogen 
and argon at the concentration and pressure as discussed above because this 
composition is capable of removing polymer and the copper oxide materials form during 
the etching process to expose copper area. 

Conclusion 

1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X. Tran whose telephone number is (571 ) 272- 
1469. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

« 

Binh X. Tran 
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